Analysis of point mutations induced by ultraviolet light in human cells.
Mutations induced in cultured human cells by 254-nm UV light were analyzed within exon 3 of the hypoxanthine guanine phosphoribosyl transferase (HPRT) gene. Five large independent cultures of human lymphoblastoid cells, line TK6, were exposed to 4 J/m2 of 254-nm UV light and mutants at the HPRT locus were selected en masse by 6-thioguanine (6TG) resistance. Exon 3 of the HPRT gene was amplified from the mutant cells by polymerase chain reaction (PCR) using modified T7 DNA polymerase. Denaturing gradient gel electrophoresis (DGGE) was used to separate the mutant sequences from the wild type as mutant/wild-type heteroduplexes. Individual mutant bands were isolated from the gel and the nature of the mutations was determined by direct sequencing. Eight predominant mutations were detected in the 184-bp exon 3 sequence. Of these, 3 transition, including 2 G-C to A-T and 1 A-T to G-C and 2 A-T to C-G transversions, appeared in all 5 UV-treated cultures but not in untreated cultures and were thus considered to be mutational hotspots. These observations are similar in nature to those previously reported in bacterial and rodent cells. A single G deletion, a tandem substitution of CpT for TpA, and a tandem triple substitution of GpGpA for ApApG were also observed but in only 2, 2 and 3 of the 5 UV-treated cultures, respectively. Numerical analysis of the mutant fractions of these 8 mutations indicated that each of them was distributed as a set of non-random and independent events, i.e., a mutational hotspot.